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WASHINGTON

Sept. 8, 1972

Mr. Kissinger:

This is the report Mr. David
Rockefeller mentioned to you
yesterday. If you are pressed
for time, he suggests you read
the "Conclusion' pp 50-55 and
also the '"Natural Gas Supply"
section beginning on page 40.

Florence
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. Open pit coal ‘B,_,.s ing.
powershovel

energy self-sufiiciency uniess a more realistic approach to
the solution of environmental problems is also adopted.
Improvement of our environment surely is a worthy objec-
tive—but not at any cost. To achieve a better envircnment at
the expense of a greater shortage of energy would prove to

be-a holiow—victory;
afford to win. Many actions taken thus far by government
and private organizations have limited the current availability
of energy and restricted efforts to provide for future needs.
And some actions have actually led to a waste of both energy
and capital resources. There is a compelling need for all
invoived to consider with utmost care the ultimate conse-
quences of their actions before further harm is done.
Otherwise, a backlash leading to an ugly conflict between
the consumers of energy and environmentalists is a likely
consequence. And, considering the vastly superior number
of consumers, there can be no doubt about the outcome of
such an encounter. With a sincere, well conceived, and
coordinated effort, the nation can realize environmental
gains without sacrificing its supply of energy. But such an
effort must be free of political motivations and the influence
of special interests, if it is to succeed.

Finaily, it must be understood that the energy industries
will not be able to serve the nation's needs to the fullest
without support and cooperation. Rather than working in
narmony for the good of the nation as a whole, government
often chooses to play the shortsighted role of adversary
instead. Sometimes, these actions of governmentail hin-
drance reflect a lack of knowledge and understanding. But
many also leave the clear impression that they are politically
motivated. As a nation, we cannot embrace the free
enterprise system with one arm and simultaneously reject it
with the other. If our chosen system is to function effectively,
there must exist a far better understanding of the vital role
played by private capital. Like energy, capital is a re-
source—and it is also in short supply. The current shortage
of energy reflects a prolonged shortage of capital—not the
lack of an energy resource base. And that is a condition that
must be corrected. If it is not, and the energy deficit
becomes critical, we have only ourselves to blame. B
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———Without-energy, the nation would be

The vast defense system that has been created at enormous
cost would be rendered largely ineffective if its operations
were limited by a lack of fuel or if necessary support
activities were halted for the same reason. Surely, the
perilous nature of that condition must be apparent to all.

for the United States, there is an actual and g™, ing
potential for an inadequate supply. And a lasting shori I i1 or

0-9

even a temporarily interrupted suppiy can h % b a
devastating impact upon the nation’s economy, its ste - ard
of living, and its defense posture. It is imperative the < re
that the future energy needs of the United States a -+ the
potential for satisfying them be known. And it has be % the
purpose of this study to measure as precisely as pt¢ L ble

both the needs and the supply prospects for the iod
ranging from 1970 to 1985.

This report is another in a continuing series th:
inittated many years ago. It brings up to date and
extension of a similar study published in 1968 that rel:
the energy outlook for the 1965-1980 period. Deve
problems discussed in that report have since becom
clearly defined. It is now obvious that the United St
faced with a very serious situation in respect to its «
supply. And, unless positive corrective actions are
immediately, the problems will become critical.
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Additional copies of this study are available upon request from Th g lase
Manhattan Bank, 1 Chase Manhattan Plaza, New York, New Yor} ‘& 015

O

Photographs used in this study were furnished through the courtesy O on-
solidation Coal Company, Mobif Oif Corporation and the Atomic inJSwirial
Forum.

N

Production control and design coordinated by Norma Anderson, Energy
Economics Department, in conjunction with the Graphic Arts Department,
The Chase Manhattan Bank.

virtually defenseless. o

that the United States has within reach vast energy
resources. Although the proved reserves of petrole-
um—both oil and natural gas—are small relative to future
needs, geologists believe there is a potential for finding a
great deal more, particularly in offshore areas. How much

more actually remains to be found, no onereally knows. And .

‘the answer cannot be known without a truly exhaustive

search. Geologic knowledge has increased enormously
since the first discovery of oil 113 years age. And so has the
petroleum industry’s technical ability to conduct a thorough
search. Because of these devetaopments, petroleum is now
found in areas once considered barren or beyond reach.
And continuing progress of this nature can be expected. In
addition to the potential for finding petroleum by conven-
tional means, huge amounts can be extracted from the oil
bearing shale deposits located in the Rocky Mountains. And
it is also potentially possibie to produce large quantities of
synthetic oil and gas from coat in addition to the use of coal
in its original form.

But much of the energy resources of the United States is
not accessible within the current economic framework. To
find, develop, and make available the energy the nation
requires, will necessitate the use of vast amounts of private
capital. And if the capital funds are to be available, the price
structure will have to be adequate. Maoreover, it must be
flexible—free to change whenever warranted by economic
conditions. As a result of the unnatural market conditions
created by the price controls imposed on natural gas at the
well, the consumers of all forms of energy have been living in
a fool's paradise. But time has now run out. And, if they are
to have encugh energy in the future, they will have to pay
prices that are economically sound. Even though such prices
will be substantially more than they have been accustomed
10 paying, the cost of energy nevertheless will remain mod-
est relaiive 1o the cost of the other essentials of life. Current-
ly, tess than 5 percent of the average family’s annual income
is devoted to energy—much smaller than the proportions
used for food or housing or clothing or taxes.

Clearly, it is vitally impaortant that the United States main-
tain the highest possible tevel of seif-sufficiency in respectto
its energy supply. And, if that goal is to be achieved, major

53
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Still another vitally important use of fire began with the
invention and development of the internal combustion
engine. Once more man'’s productive capacity was greatly
enlarged. And his ability to transport himself and the goods
he produced was revolutionized. Today, automobiles,
trucks, buses, aircraft, and railroad locomotives are virtually

all powered with internal combustion engines. - IS
agricultural machinery and mobilized construction 1 4, ip-
ment is also powered with such engines. S
Clearly, man's controlled use of fire has conir .m.‘/._u ed
enormously to his progress and welfare. Currently, as X ich
as 86 percent of all the primary energy consumed m“n he
United States is devoted to the various methods of u O ng
combustion. And, cbviously, there is an enormous ne m for
combustibie materials. At first, primitive man used wc .. for
burning and for a long time thereafter it continued to % an
important source of primary energy. But, with the gt <f ng
availability of other sources, the use of wood decline W nd
there is no {onger any significant consumption in the |~ ed
States. The ability of ccal to support combustiol ™ ras
discovered early in history and eventually coal becar = he

world’s principal source of energy. As recentty as 194 - 5a

0

was still the single most important source of primary ¢ £ gy
utilized in the United States. .m
Qil was discovered in Pennsylvania in 1859 and for .m iny
years thereafter it was used primarily as a fuel for lamy i= 3ut
with the invention and development of the automob & he
needs for oil began to expand rapidly. Because itis a ..m id,
oil is more versatile than other forms of primary energy mw 1d,
as a result of that characteristic, many uses for oil r ~ dly
developed in industry, commerce, agriculture, an F he
home. By 1950, oil had displaced coal as the nation’s l¢ .m ng
source of energy. w

|

Originally, natural gas was a by-product of the seal ‘5 for
oil. It was found associated with cil and also in reservc O by
itself. At first, it was considered of little value and for & ng
time only the gas associated with oil was produced. Part of
that production was utilized locally and the rest was simply
flared to the atmosphere. But, after World War |1l, the true
value of natural gas as a primary source of energy was
recognized and there were vigorous efforts to develop

N

Yo A

progressively greater. Clearly, the situation is very serious
and demands immediate corrective steps. But even if such
actions were taken, the shortage would still worsen for
several years because of the time that necessarily must
elapse before the corrections could possibly become effec-

_live and the nation's rapidly growing energy requirements in

the meantime.

As indicated in foregoing discussion, the United States
depends upon petroleum to satisfy as much as three-fourths
of its over-all energy needs. And petroleum is the source of
energy in shortest supply. In the opinion of some, the
domestic shortage is not a reason for concern because, it is
claimed, the United States can import ali it needs. Under no
logical circumstances, however, could nearly enough natural
gas be imported. And, even though a sufficient amount of
foreign oil conceivably might be brought in, the nation would
be taking a grave risk in doing so. To depend upon uncertain
foreign sources for such a high proportion of its oil supply
would make no more sense than to expect foreign countries
to provide for this nation’s defense.

Not only would the United States be in a position of
constant weakness, always vulnerable to having a major
portion of its oil supply cut off, but it would also suffer from a
menumental balance of payments deficit. Currently, the cost
of imported petroleum amounts to approximately 4 billion
dollars per year. That outflow is more than offset by the
repatriated earnings of American petroleum companies
operating abroad and the funds derived from the export of
related techneclogy and equipment. If the United States is
forced to import the amounts of oil and natural gas indicated
earlier in this report, the necessary outflow by 1985 is likely
to be in excess of 30 billion dollars per year. In no sense
would it be realistic to expect that the outflow of dollars
would be offset by a corresponding inflow. Indeed, the
annual balance of payments deficit for petroleum alone
could be as much as 25 billion dollars—a deficit the nation
could not tolerate. it could possibly be even greater if foreign
producing countries raise their prices more than presently
estimated. As a major importer of necessity and with no
ready alternatives, the United States would have virtuaily no
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petroleum. Coal can also be used as a chemical feedstock.
And from these chemicals a wide and rapidly growing range
of important products is produced in turn. Petroleum is also
utilized extensively as a paving materiai for the nation’s
streets, roads, highways, and parking lots. And much of the

roofing material used in the United States is prod cnma_.%ﬂo:,_

petroleum. More than three-fourths of the nation’s | L oer
supply is also derived from petroleum. And the 4 of
petroleum as alubricantis, of course, widely known. It < Iso
possible to produce food from petroleum. An HBﬂmm ant
ingredient in the manufacture of steel is the coke X ! is
produced from coal. Currently, these and other u-r of
primary energy as a raw material together qqumm_h_u 10
percent of the over-all consumption of energy in the O ted

States.

A

How Energy is Measured

04/28 1 L

There are various methods of measuring energ: = iut,
obviously, when several forms of energy are cons & ed
together, a common unit of measurement 3:@ be
employed. Because several of the measuremen = are

technical, they are not meaningful to laymen. Experien cm 1as
demonstrated, however, that the barrel used for mea = ing
oil is more readily and broadly understood because it .m the
unit most easily visualized. In this report, therefore, w the
sources of energy will be expressed in barreis “,m oil
equivalent. When appropriate, however, other ur % of
measurement will also be utilized. s
A
The Major Markets o
All the various uses for energy are far too numer ﬂ to
discuss individually. But they all fali within one or the o .Jm - of
five major market categories. They are listed % ow
according to their current size: %J
Energy Market % of Total o
Industrial 32 <
Electric Utilities 25
Transportation 24
Residential 14
Commercial 5
Total 100

200

U.S. NUCLEAR GENERATING CAPACITY
Year End

300 millions of kilowatts

250

Forecast
of Future

150 COrders

100

Now under
construction,
operational or

50 on-order

1970 1975 1980 1985 1985

likelihood that any plant orders in addition to those already
projected could possibly be operational by 1985.

At present, there is a substantial degree of objection to
nuclear power plants on environmentai grounds. And the
start up of a number of plants has been delayed as a result.
Conceivably, such objections could limit the growth of
nuclear energy to less than the expected amount. But, it is
necessary to be mindful that there are also environmental
restrictions on the use of coal and, if the electric utiiities were
denied sufficient supplies of both nuclear energy and coal,
they could not possibly satisfy the nation’s needs for
electricity. In that event, a direct conflict between consumers
and environmentalists would be inevitable.

As a result of a vigorous exploratory effort both in the
United States and abroad, there have been significant
additions to uranium reserves. And the outiook for the basic
raw material used in the production of enriched nuclear fuel
has improved. Also, joint private and government sponsored
research effort to develop a practical breeder reactor is
being accelerated. When perfected, such a unit would have
the eventual capability of producing more nuclear fuel than
was originally needed to start the plant's operations. And the
dependence upon natural uranium reserves would therefore
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- S S 5 —
People are Basic *r

The satisfaction of the needs of people for good & nd
services is the basic force underlying the naticn’s eco % Y.
And, obviously, the future requirements for energy will \¢ ge
upon the number of people, their needs, and the qmmM ng
economic activity. G

Population growth has continued uninterrupted thr O h-
out the history of the United States. And further growt L in

prospect. The Bureau of the Census has made four sej oo ite
predictions based upon various assumptions in «mmnm to
the future birth rate. And one of the more conser @ ve
forecasts has been selected for the purposes of this - 1y.
According to that estimate, the nation’s UOUc_m:om/uh vill
increase by 37 million between 1970 and 1985 to re Eia
total of 241 million. The population increase is cert - to

expand the requirements for energy. Not only will t-& 37

U.S. RESIDENT POPULATION POPULATION GROWTH

250 miflions of people B0 millicns af people

225 50 .
Al Other
Age Groups
200 40
175 30
150 20

l
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125

l

1840 1955 1970 1985 1940-55 1955-70 1970-85

POTENTIAL SUPPLY OF COAL—UNITED STATES
billions of tons
0 40 80 120 160 200

Recoverable
Reserves

Estimated
Production
1870-85

fired steam locomatives 1o the more efficient diesel engines.
On the heels of that development, the coal industry was dealt
an even more devastating blow by the rapidiy expanding
invasion of its other markets by exceedingly low priced
natural gas. As noted earlier, the gas was available at an
unrealistically small cost because of the price controls
imposed at the well. Unabie to compete in terms of price, the
coal industry experienced a targe scale {oss of markets.

With declining markets and a very low price received for
the coal it was still able to sell, the industry had neither the
financial means nor the incentive to develop additional
productive capacity. Indeed, it was not even able to maintain
existing capacity, as it continued to encounter rising costs of
operation. Only the most efficient operations could be
sustained. In the mid-Sixties, the industry’s outiook was
rendered even more bleak when electric utilities began to
place a large number of orders for nuclear powered
generating stations. And more recently, the use of coal by
electric utilities and industrial consumers has been
restricted for environmental reasons. Considering all the
circumstances of the past 25 years, it is little wonder that the
United States is faced with a shortage of coal in the midst of
plenty.

If the coai industry is to satisfy all of the expected demand
between 1970 and 1985, it must progressively enlarge its
productive capacity to nearly double what it is at present.
Much of the increase will be needed in the latter part of the
15 year period, when the shortage of natural gas becomes
more acute. The need to conform to stringent environmental
standards will constitute a major problem for the coal
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PER CAPITA USE OF ENERGY
barrels yearly —oil equivalent
20 40 60 80 100

(=]

““““ S _..m-v SRS
*r
@
o
Ree]
S
N
<L —
&
energy will be required to achieve the desired resul (0 An
additionat stimulus to increasing per capita energy u m vili
be provided by continuing efforts to improve the eco - - ic
ve]

and social well-being of the underprivileged. There ar N so
other progressive changes in the manner of m4 gy
utilization that indicate higher consumption rates per ¢ = < a.

Considering all the factors involved, the growth & er

capita energy use is likely to accelerate in the years ¢ Q id.
And, by 1985, it is expected to be nearly two-thirds g ..Fu| ter
than in 1970. Some of the details are revealed | _ he
discussion to follow relating to the growth prospects "= in
each of the five major energy markets. .m
g
The Transportation Market M
Although itis not the largest of the major energy me .€ ts,
the Transportation market is of prime importance. % a
significant degree, developments within the other m: w its
reflect the influence of evolving factors withit i he
transportation sector. 5
Throughout the history of the United States that infl 75 ce

has been evident. Because of the vital need .Lo
transportation, the earliest cities were located near he 5 s
and navigable rivers and lakes. Industrial centers deve © ad
adjacent to those necessary waterways. And agricuitural
activities too were carried on nearby.

With the coming of the railroads, however, the
dependence upon water transportation gradually
diminished. New cities, towns, and villages were built along

b

N

Neither Latin America nor Canada will have unlimited
amounts of oil to export to the United Stales. Based upon
their existing reserves, realistic projections of future dis-
coveries, and expanding internal needs, the amounts shown
in the table represent the maximum likely to be available.
Therefore, the great bulk of the imported oil in 1985 will have
8 cm obtained :03 the E_Qa_m mm& and Zznm The

than three-fourths of all imports and nearly 40 percent of the
nation’s total supply of oil from all sources.

As demonstrated in earlier discussion, the United States
is more dependent upon oil than any other primary source of
energy. And it cannot tolerate a prolonged shortage of
supply. Even a brief interruption can have a severely
damaging impact. As the dependence upon foreign sources
of supply increases, so will the potential for supply
shortages. And, by 1985, when the nation may have to
import more than half of its supply, it will be in a highly
vulnerable position. Many of the foreign producing areas
have long been the scene of strife and turmoil. And, as past
experience teaches, there is the continuing possibility that
the movement of oil to market may be halted by
governmental action. Threats to cut offt or reduce the flow

1985—U.S, OIL SUPPLY AND DEMAND

35 miltions of barrels dally

Potentlal Total
30 Demand Supply

Imports
m,_nxu

Domestic imports
5 . Supply ¥ LI . T
z___n_n_m East
& Africa

Domestic
hmu\o

Canada Latin
>3m:om

2.1 15 16 30.2
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reflects the cost of the feedstock and it is therefore highly

concentrated near the hubs of the expanding rail networks.
And agricultural activities were conducted in areas that
paralleled the railroads.

The progressive development of automobiles, trucks,
buses, and aircraft represented other important milestones

- in-the evolution-ot-the-nation’s transportation-syster . nd

they have had far-reaching effects in the determinal ™, of

where people worked and lived. Within recent <mmsw NO
separate developmentis have begun to exert a mm_oﬂ
influence and their fuil impact will become more appai v in

the years ahead. One is the construction of the rema < Jly

efficient Interstate Highway System and the other T he
extensive use of jet aircraft. Together, these develop % s
have provided far greater latitude in terms of e

economic activities can be carried on. The far corners 4, he

nation have been brought within easy reach and a &! ch
larger proportion of the land area can be uaac_m aly
utilized. No longer must economic expansion necessa 7 be
limited to the more congested areas. m
History teaches that congestion and pollution have ¢ =— ys
gone hand in hand. When transportation facilities _.m:m
limited, congestion and associated pollution of vi £ us
forms were to a large degree unavoidable. But wi m he
opportunities for economic dispersal provided by the .% n-
tinuing improvement and expansion of the nation’s trar ,.nnu -
tation facilities there is also the potential for alleviatir ,w he
problems of potiution. @©
For many reasons, the nation’s energy requiremer % ‘or
transportation purposes can be expected to mwos_D a
vigorous rate between 1970 and 1985. There willbe ag W er
movement of more people, more raw material, and m re
finished products over broader areas. Automobiles, t 5,
railroads, aircraft, buses and other transportation far © es

will all be used more extensively.

The vast majority of working people in the United : ¢ es
use automobiles for transportation. For most of ther.Z. is
their only means of getting to and from work. A high
proportion of the nation’s families need automobiles to carry
on essential family business—for shopping, for transporting
chitdren to and from school, church, the doctor, the dentist,

Ob

sensitive to changes in that cost. For the most part, current
technology involves the use of naphtha as a feedstock. And,
reflecting supply and demand forces, the price of naphtha is
increasing sharply. Naphtha is also used as a feedstock in
the production of chemicals and increasing competition for
available supplies is likely. Additional price advances,

"“therefore, are in prospect. Other Tight Tiquids can also be

used for gasification purposes, but availability will be limited.
In time, a gasification process utilizing crude oil may be
developed. But, with domestic supplies becoming in-
creasingly short, the crude oil wouid have to be imported.
Because of a reiatively short plant construction time, the
gasification of naphtha is the earliest available supplemen-
tary source of supply. And, despite the high price of the gas,
a number of plants have been announced and others are in
the planning stage. By 1985, the total output of such plants is
expected to reach 3 billion cubic feet per day.

All of the possible sources of gas supply in 1985 are listed
in the following table and their total is compared with the

potential demand:
Biilion Cubic Feet Per Day

=]

Domestic Production . .. ... ..
imports from Canada . .......
Imports of Liquid Natural Gas. .
Coal Gasification . ... .......
Qil Gasification . . ... .......
Total Gas Supply. . . ..
Potentiai Demand . .........

Supply Deficit. . .. ...

-
N IO -

® S ®wwo oS
oo O

As the table reveals, the maximum amount of gas—both
natural and synthetic—that can realistically be expected to
be available by 1985 will fall very much short of indicated
market needs. And, unless economic circumstances im-
prove sufficiently to stimulate a much expanded search for
new reserves of domestic natural gas, more than a quarter of
the market must go unsatisfied. That portion of the market,
therefore, will be forced to resort to other sources of primary
energy. As discussed earlier in the demand section of this
report, ¢il and coal are the sources likely to be utilized as
direct substitutes. That dependence upon oil and coal will be
in addition, of course, to the amounts used for gasification,
as shown in the foregoing table.
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trucks and buses, the consumption of all road vehicles
represents as much as three-fourths of the over-all energy
needs for transportation purposes. And, clearly, it will be the
expanding use of such vehicles that wiil contribute most 1o
the growth of the Transportation market's energy re-
guirements. But the other forms of transportation will all

have increasing ‘needs too, particularly aircraft. Refli . 1g
the growth of the nation’s economy and continued disj W sal
of economic activity, the business needs for air travei- 1 ith
commercial and private—are expected to increase st % iy
between 1970 and 1985. And vacation travel by air s - ild
rise too. Barring a major conflict, the fuei requireme <{ of

military aircraft are predicted to grow only Boam_u_u ly,

however. The fuel consumption of agricultural 38.% ry
and other off-road vehicles will increase along with — od
needs and construction activity. Foreign ooavmn_:o_& nd
limited fuel availability are among factors that will ho m he
expansion of domestic energy requirements for sh.© to
moderate proportions. To the extent that business act 7 es
grow within their reach, the tonnage hauled by railroa: % vill
rise. But their fuel needs will increase only modestly a = ey
continue to achieve gains in operating efficiency.
With the exception of a fractional amount of coal us
ships operating on the Great Lakes, the Transpor
market's energy needs are satisfied entirely with ¢
much as 73 percent is satisfied with gasoline alone an
product is expected to be still satisfying nearly
proportion by 1985. With mounting concern about pol
various other power systems have been propost
substitutes for the gasoline fueled internal comb
engine. They all have been tested but none has p
practical from an over-all standpoint. Therefore, in
combustion engines are expected to continue to k
dominant automotive power plant, at least until 1985 =
The higher vehicle manufacturing costs associate: O ith
efforts to increase safety and lessen pollution may lea o> a
reduction in the average size of automobiles U:qosmwm in
the future. In that event, fuel requirements would be reduced
somewhat because of lower weight. But, on the other hand,
the efforts to limit the polluting emissions of automobile
engines are likely to reduce substantially their operating

by
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1at
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““““ Normally. natural gas is transported by pipeline. And the

gas imported from Canada is moved by that means. 1t is,
however, possible to convert natural gas to a liguid form by
lowering its temperature and, in that form, it can be
transported in specially built tankers. If that method of
transportation is utilized, natural gas can be imported from
mm<m_1m_ ﬂoﬁm_@: sources. However, cmnm:mm of the ex-

facilities, it is a very expensive means of transportation. And
the delivered cost of foreign gas to United States markets
would therefore be much greater than the current cost of
domestic natural gas. As a result of their long history of
instability, some of the potential sources of gas supply are
widely regarded as unreliable. For that reason and others of
a political nature, capital investment tends to be
discouraged. And the availability of capital, of course, will be
a major factor in the determination of how much liquefied
gas will be imported in the future. Some projects are now in
the pretiminary stage and others may develop in the future.
Considering all the factors involved, the imports of liguid
natural gas conceivably could reach a total of 6.5 billion
cubic feet per day by 1985.

The production of synthetic gas from coal is another
potential supplementary source of supply. But, like imported
liquefied natural gas, it is a very expensive source. The

U.S. GAS SUPPLY AND DEMAND

120 billions of cubic feet daily

100

Potential
Demand

80

60

Domestic

Supply

40 of Natural
Gas

20

1955 1970 1985

41



Ll

No Objection To Declassification in Full 2011/04/28 : LOC-HAK-230-9-1-5

‘plojesIy} Aueau asessoul o1 A8l S jey)
8sn B—)001Spa8s) [BoIWSYD B SB wndajoiad Jo uoneziin sy}
198381 1M ymmoaB Jey) Jo yonp 's|gnop Allesu o} psioadxs
ale |eusjew mel e se ABisua Asewnd Joj spasu 8yl ‘G861
pue 0/6L UoOmiag "SUOSESJ JO UONBUIGUOD B 10§ JNDJ0 ||Im
aseaJoul 8y "A|lEnuUBISQNS asu 0} peloadxa si [eusiel 7 ey
se pasn uotliodoud ay} ‘68l Ag -sionpoud [njesn jo T led
apIm B 10 |BLISIEBW MBI B SB PBSN S| 1S8J 8y} pue uoHisn 2 09
jo sasodind 10} S| SPJAIYl-OM] UEBY] 210U JBuM % 0s
‘fasnpul Ag pazinn ABisus Alewliid JO JUNOWE [B}0) BY:

‘uondw << 09

€T

ABisus Alewnd e JO pliyy-suo Ajuesu juss O al
spasu jeulsnpul ayy ‘Ajusnng ‘uodes syl ul 1) es
paisi] si@xJew Jolew aal) sy} jo 1sabie| s|buis sy} se p L el
sAem[e sey ABiaua o} 19x4BW [BLISNPU| 8} ‘UOSE3 1B o0 04
‘ABJsLS JO SIUNOLUE ISBA O 8sn By} Jnoylm paysiidwioc o aq
Ajqissod jou pinoo sesiales pue spoob jo jndino snot £ us
S pUY "ALAIONPOLD S,UCHEBU SY} S1091)8) SBIRIS PBYIL . M}

9-

4

u) paaaiyose Buiall jo paiepuels ybiy sy ‘osibap Jolew e %
1oae W jelisnpL = gy

LL.

=

& ok
5| Buipssaid ay) ul uey) Joiesalb Jusoiad g/ aq (M _.nhm ad
8y} 4o} uoldwnsuos pajeiNWNode 8yl puy Jusdied _._m sl
poliad Jeak G| syl Joj Umolb jo 81e. [enuue obelsAe %

o
glL + ToL's+ SlLL°EL £L0'8 |eyot %
06l + v + G6¢ 8¥¢ spe (2 2y
0'se + +8 + [0TA 4 9te sjeog pue TOu 1S
L'GE + 8L + GZs LBE sa|olyap PEOY —_

pue ainyi o 3y

0'LEL+ 9BEL+ Slv'z 6101 yo v

l'€G + V6 + §99'C  LvL'L sasng pue ! “.ww_:

L'el + ELL'E+ S6E°L FAzYAR sajiqo! O w
usdled a8l Apeg-sjgg noyy 0
sBuey) G861  0L61l <

IUMOUS SI 18dJew uoleliodsuedj sy} jo yuswbas
yoes Joj ymolb pejyoadxe syl ‘sjgel Buimojop syl uj
aaybiy aq o] pelscadxe aJe peaye sIeaA 8y Ul sa|igowone
10 sjuswaanbal |an} sBeiaAe Ay} ‘aoueieq UC ‘puy AousiDije

‘061 Ul ABp B 198} 2IgN3
uolj|iq z Al1ewixordde yum sesedwoo unowe teyl ‘686l Ad
paliodwl ag pinoo seb ueipeuen Jo Aep B 193} 31gnd uol||Ig
G'G uBy) sdow Jeyl Ajgyl| Jou Si )l ‘spsau |euJsiul sepeued
pue ‘sal1aA09sIp aininy jo uonosfoid onsies) e ‘saalesal
Bunsixe uodn paseq ‘epeued ul Aildde oste salels payiun syl
ul Spunj JO A)|IgBjIBAR Y} BUIWISISP 1By} S8010) OILICU0OS
8y} puy "BpeuUBD Ul wnajosiad 40 Ydless a8yl 0} pajoArap
sainupuadxs ay} jo ued Jolew e Jo} s|qisuodsas ussq
aaey saluedwoo uedlawy ‘Ised sy} u| "LIOlS JBY] JO SI1S0D
oy} Aed 0} o|ge|IBAE ASUOW BU1 PUEB }I pul} O} Loy |esisAud
syl yoqg 108)j84 || epeuen ui seb |einjeu JO S81IBA0DSIP
simn) syl ‘selelg palun eyr ul sy -Addns pauinbal
je101 sy jo uonsodoud isBie) Apueoyubis B jussaidal
ou M 1 ‘peaye siead ayl ui Ajenueisqns esesloul 0}
Al9x1) sl epeURD WOJ) Ui JyBnoug seb jo Junowe ayy ydnoyny
jussied p sjusseidsas epeuesd wol pauodwi seb ‘Alddns
[[e-19A0 1UalIND 8yt JO "Alddns Jo sa2unos ajeulslfe 10) paau
1ea4b B 8q 1M 848y} ‘A|SNOIACO ‘puy “Jusdiad QG I1SA0 Yonw
aq 01 A|9)li 10U SI—papnoul BYSely Aeme e jo uoponposd
a8y} YHM usas—ADUBIOINS-J|8S S, uoljBU aY] ‘pPeledIpUl SY

o'ty + o'ly og oy Hoeg

g + 009 g9g "o Aiddng onsswog
Siy+ 001 g6 7 pueway [eluaiod
...... Aeq iad 1884 21Gn) Uol|[1g-—--- seq jeimieN
abuey) G861 0{61l

:3|qe) Buimonoy
8y} ul puswep [elualod 8y} o} pale(as S| GgeL ul ANjiqeded
aAnonpold wnwixew S.Uoijeu 8yl ‘punoc} sq 0] paloadxs
aq p|no2 Ajjeaiboj yey) seb jo junowe syj uodn paseg ‘spsau
DSYEDIPUL JO 1OYS IB) |8} PInom ‘@10j2uay) ‘seb jeimeu pue
jIo Y10g Jo AI9AOOSID 8U) pUY "pPalonpuod ag pInod yosiess
slenbape A||n) e Buiasleq J0} SISBY JNISIEad OU 3F p|nom
alay) ‘sJe||op uol||iq §8 0} pajiwi| Indul [elouBUl 8UL UHAA

Ajiddnsg seg jeanjeN

‘pouad G861-0L6+
ay) ulym wnsjoiad jo $804n0S MaU 10) YDIBSS 9] 0] SJe||op
uol|ig Gg uey) alow Ajdde o} Alysnpul wnaiollad 8y) 109dx8
0} 211S1jE8. 8Q 10U PJNOM 1| ‘S80UBISWNIIID Djwouoss Busixe

oy



and since that time its annual rates of spending and driliing

No Objection To Declassification in Full 2011/04/28 : LOC-HAK-230-9-1-5

have fallen progressively farther behind indicated needs.
And as a result so has the discovery of both oil and gas.

In the fifteen years ranging from 1955 to 1970, the
domestic petroleum industry spent a total of 68 billion
dollars on its efforts to find more petroleum. And it drilled a
total of 653 thousand wells. For its efforts, the industry found

50 billion barreis of crude oil, 10 bitlion barrels of other
petroleum liquids, and 296 trillion cubic feet of natural gas.
In terms of energy value, the gas discovered was the
equivalent of 88 percent of the amount of oil found. To have
discovered enough oil and gas to satisfy all of the nation's
needs during the period and also maintain a realistic
inventory of proved reserves, the industry would have had to
increase its drilling effort by 75 percent and spend an
additional 50 billion dollars. But there is no realistic basis for
believing that an expanded effort of such magnitude would
have been possible with the existing price structure.

As revealed earlier in this report, the nation’s needs for oil
and natural gas in the 1970-1985 period will be very much
greater than in the preceding fifteen years. And the task of
satisfying those needs will be enormous. If they were to be
satisfied from domestic sources without any proportional
increase in the dependence upon foreign supplies, the
petroleum industry would have to carry on a drilling effort
more than twice as great as in the preceding fifteen years.
And the probable cost of such an effort, inciuding all related
activities, would be at least 140 billion dollars—measured in
doitars of current value. With continuing inftation, the
required outlay would involve a greater number of doifars, of
course. Within the existing economic framework, however,
there is no likelihood that the industry would be able to
finance a search of the required magnitude. The need for
capital funds is by no means limited to the amount of money
that would have to be devoted to the search for oil and
natural gas. As the nation’s requirements for petroleum
grow, the industry will also have to invest large and steadily
increasing amounts for additional transportation, refining,
and marketing facilities. it must also pay all operating and
capital costs, of course. And the proportions of internally
generated funds and borrowed capital must be kept in
realistic balance. Considering all the factors involved and the

No Objection To Declassification in Full 2011/04/28 : LOC-HAK-230-9-1-5
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The Supply O0f Energy

20

between 1970 and 1985. And in the latter year it will
represent almost half of the total industrial use of primary
energy. The consumption of coal will expand too—but by a
much smaller degree. The solid form of coal makes it less
attractive from the standpoint of both combustion and
storage. And environmental tactors also operate against the

5
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use of coal. Consumption in 1985 is expected toc beabol + 5
percent greater than in 1970.

-230-9-1

The Commercial Market

All forms of commercial enterprise—retail estat
ments, wholesale organizations, office buildings, se 7 e
activities, hotels, apartment buildings, institutions an
forth comprise another of the major markets for pri —y
energy. Despite its complex structure, however, it i
smallest of the five major markets. In fact, the Comme
market's primary energy needs are not even one-six
large as industry’'s.

LOC-HAK

-
o
2
—
S
@
3
Q
@
—
i)
o
e i
3
—
2
(/]
T
=
3
o
b1
<
4]
5
4]
-
©
<
c
=
N
o
o
5
=
=3
]
~

merciai market is for space heating. And most other er
needs are largely satisfied with electricity. Actually, the
of energy in the form of electricity exceeds somewha
total amount of primary energy consumed.

Two sources of primary -energy—natural gas
oil—serve virtually all the requirements of the Comme
market. Of the total current needs, natural gas sati
about 60 percent and oil most of the rest. Despite the
ted supplies of gas, these proportions are not expects
change significantly in the future. Gas used for s
heating generally commands a better price than it do
many industrial applications. And, to the extent practica
likely to be reserved increasingly for heating purpose:

By 1985, the Commercial market's needs for pril
energy are expected to be nearly 75 percent greater th (5 n
1970. And between those years the average annual ra ©)f
growth will be 3.7 percent. The accumulated consumptiun
for the 15 years will be more than twice as large as in the
preceding 15 year period.

bjection To Declassification in Full 2011/04/28
4 o

N

Because energy is absolutely essential to the welfare of
the United States, the continuing availability of an adequate
supply is a matter of vital importance. Properly, ail
consumers—husiness and private, large and small—should
be concerned. And surely it is the obligation of government
to accord no less than the highest priority to the matter of
energy supply.

In actual fact, however, the subject of energy supply is
treated with complacency. Most consumers take for granted
the continuing availability of all they require. And
government has exhibited only sporadic and superficial
interest. Even worse, government has taken actions that
have proven highly detrimental to the supply of energy.

Petroleum

Petroleum—oil and natural gas together—is the nation’s
foremost source of primary energy. It satisfies as much as
three-fourths of the energy requirements for all purposes.
Unfortunately, both oil and natural gas are now in short
supply. Domestic production is not sufficient to meet current
needs—and the deficit is certain to become progressively
worse in the years ahead.

The shortage of petreleum is the ultimate result of a series
of interrelated developments precipitated by governmental
price controls. For a long period of time, the Federal
government has controlled the wellhead price of all naturat
gas moving in interstate commerce. Reflecting political
motivations and insufficient regard for the damaging con-
sequences of its actions, the government has consistently
held the wellhead price of gas at an incredibly low level. And,
in so doing, it has severely restricted the petroleum
industry’s ability to generate the capital funds required to
finance a continuing search for oil and naturat gas of the
magnitude necessary to keep pace with the nation's
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Individual dwelling units of all types comprise the
Residential market. The bulk of the primary energy utilized is
for heating, with lesser amounts required for cooking, water
heating, clothes drying, and misceilaneous purposes. In

. addition to the direct consumption of primary energy, the

Residential market also uses large quantities of % c-
tricity—more than one-third of its over-all needs for € 9 ay
is satisifed with electricity. O

Obviously, as the nation’s popuiation expands 2 he
Residential market for primary energy will increase to ¥ he

size of the market will also be influenced by M er

demographic factors. Certain age groups choose to

apartments and others find their needs are best serve m ith
individual dwellings. The 20 to 25 and over 60 age g .. p

generally prefer apartments while individual dwelling % re
usually the choice of the 25 to 80 group. Buyers © < 2w

homes are heavily concentrated in the 25 to 35 age € n.

Reflecting earlier changes in the birth rate, the s:B,ﬂ of

families preferring individual dwellings will increase % ch
more between 1970 and 1985 than wili the numt <= of
apartment-prone famifies. And the bulk of that @8_:( is
likely to occur in regions where single family .m ne
construction is not limited by congestion and scar« © of
land. Because the energy requirements of m:a__.mqw_m_
dwellings are greater than the needs of apartments, 1 i= er
capita use of energy in the Residential market wili the $ore
rise substantially. m
The combined eftects of 37 million more umoumwm._
million more households, and a higher proporti 0 of
individual dwellings are expected to increase the Resic F ial

market's primary energy requirements by nearly 50 pi O int
between 1970 and 1985. The average annual rate of ¢ % ith
for the period will be 2.7 percent and the accum zed
consumption will be 47% greater than in the 15 Ours
immediately preceding. m

In the beginning, and for a long time thereafter, wood was
the single most important source of primary energy for the
Residential market. As recently as 1940, wood still satisfied

nearly a quarter of the over-all needs. But, by that time, the

HO._S_. ENERGY MARKET BY Imm_ozm

21 millions 3 un:m_m Qm_:lo: equivalent

18

15

[

Rocky Gulf North East
Mountain Coast Central Coast

g
@w %
@

nationwide consumption. The North Central region ranks
second with 28 percent. For natural gas, the Gulf Coast is the
largest market and the North Central region is almost as
large. Together, they account for two-thirds of the total
consumption of gas. More than half of all coal consumption
occurs in the North Central region alone and more than one-
third on the East Coast. Relatively littie is utilized elsewhere.
The mountains on the West Coast are the source of as much

. as 59 percent of the nation’s water power, with much smaller

proportions located in the other four regions. Thus far, very
little nuclear power is utilized, and most of that is in the East
Coast and North Central regions.

For numerous reasons, the nation’s regional energy
needs are expected to undergo progressive change between
1970 and 1985. Several factors are likely to motivate
economic migration. Oppressive taxation will continue to
cause economic activities to take flight and so wiil labor
strife. The relative availability and cost of qualified tabor is

35
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4

superior qualities of coal had become broadly recognized
and it was serving well over half of the Residential market's
requirements. After World War |Il, oil briefly took over the
lead but the rapidly growing availability of natural gas at
bargain prices soon enabled it to move into the forefront.
And gas now represents 52 percent of the primary energy

used for residential purposes. Oil represents 45 percen ¢ d

g

coal only 3 percent. b

Because natural gas is widely regarded as a premiun 4 2l
for residential use, it is likely to retain its lead position i % e
years ahead despite limited supplies. For various reasc W it
is realistic to expect that residential consumers wi mnn e
accorded top priority in respect to available supplies. .. is
also expected to hold approximately its present share () €

market. But the direct burning of coal as such is like = 0

LOC

cease. Coal will not be eliminated entirely from the mz <o #,
however, because there is the likelihood that some w M e
converted to synthetic gas and used in that more attre & e
form. -
&
The Electric Utilities Market =
Huge amounts of primary energy are used in the prc b- ;s
of generating electricity. And the nation’s electric ut s

now rank second only to industry as a market for pri
energy. They are also the fastest growing market an
19885 are expected 1o constitute the largest of all the r:
markets by a wide margin.

Electricity is the most versatile form of energy. It is
for many purposes by virtually everyone in all walks o
And the dynamic pace of technological progress conti
to develop new uses—in the home and in business.
capita consumption of electricity more than dou
between 1955 and 1970. And there is the liketihood that
rise even more than that in the following 15 years.

As indicated in foregoing discussion, the Indus |,
Commercial, and Residential markets all require O e
amounts of electricity in addition to their direct use of
primary energy. And their use of electricity is growing faster
than their consumption of primary energy. To some degree,
the electricity is utilized for purposes that can be satisfied in
no other way. But, in other cases, electricity is used instead

[«
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REGIONAL ENERGY USE BY PRIMARY SOURCES

ons of barrels daily—ail eg
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of primary energy. And, when that happens, the demandfor —

primary energy is transferred from the other major markets PRIMARY ENERGY USE BY REGIONS
to the Electric Utility market. In fact, the over-all demand . :
actually is increased somewhat because the use of energy in

miilions of barrels daily—oil equivaléent

the form of electricity for such purposes as heating is less : oiL Eist Somet

efficient than the direct burning of primary energy. e o
T To some extent, consumers denied a sufficientsuppis ot = ———Homh-Central -

natural gas will turn to electricity as a substitute. >w_4“| r o . v S Const

pollution restrictions are also likely to necessitate 9 e : S ,

. . L L . e - 0 . Aocky Mountain

substitution of electricity for the direct burning of fossil ' ¢» s - SRR ,

in some geographical areas. Large quantities of elect M y - : West Coast

will also be required for other environmental purposes : zr n NATURAL GAS o

as recycling, waste treatment, and so forth. Huge and raj -~ y . , i FastCanst

increasing amounts of electricity consumed in the proce % if . N North Central

enriching uranium fuel for nuclear power plants il
constitute another important new use. oo
The nation’s over-all requirements for electricity by © 5
are expected to be more than three times greater th: M n
1970. And, to accommaodate that growth, the electric uti ~ s

: mcx,Oom.ﬂ

mon_.n_. Mountain

. West Coast

will also need to increase their consumption of priman o - : coaL

i

. . N * East Coast
ergy nearly threefold. The latter increase will represer __ n L
ntra

average annual growth of 7.3 percent. And the accumul ;7 d pri em
consumption over the 15 year period will be almost | < e Guit Goast

times greater than in the preceding 15 years. Rocky Mountain

=
LL.
=
o
The Electric Utility market is the only one that uses al .m ]
of the primary sources of energy. Currently, aimost half- .m s West Coast
total requirements is satisfied with coal and nearly a qu: ,.cua T WATER POWER .
with natural gas. Water power, oil, and a small amou g it o Fast Coast
nuclear power serve the remainder of its needs. Inthe y w s Narth Gentral
ahead, however, these proportions are destined to chit e .
drastically, as indicated in the following table: S Qulf Coast
Pmlmm E m » Rocky Mountain
Market Share ---- Percent ---- 5 " West Coast
Coal 49 29 RON
Natural Gas 24 1 % & NUCLEAR East Coast
Water Power 15 8 o )
il 11 17 = North Central
Nuclear L h Guif Coast
Total 100 100

. Slias Rocky Mountain
Electric Utilities have ordered a large number of nuciear

powered generating plants scheduled for delivery in the near : West Coast
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primary energy, are likely to be almost twice as large in 1985
as in 1970. The average annual rate of growth for the 15 year
period will be 4.5 percent. And the accumulated
consumption will be nearly twice as great as in the preceding
15 years.

T \%&%ﬂ%%éﬂ@t@%‘gbﬁ e
nation’s electric utilities. Their requirements alone will re =7 -
sent more than one-third of ail energy needs by 1985. .wu_;V d
the expansion of their requirements between 1970 and & 5§
will be equal to as much as half of the combined growth S
five of the major markets. As discussed earlier, the ex <t -
tionally large growth in prospect for the Electric czu_n s
market reflects not only the rapidly developing new use = ir
electricity but also the large scale substitution of elect i y
for the use of primary energy in the Industrial, Comme' . |,
and Residential markets.

Although the five major markets vary substantially in :
no single one can be considered more important thar Te
others. All are essential. And none can be denied a © y
adequate supply of energy without impairing the nati
economy and its standard of living.
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miliions of barrels daily—ocil equivalent
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